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SPEAKING OF S&T
POLAR SCIENCE AND TECHNOLOGY
ƷƷ Rear Adm. Tim Gallaudet, USN

In October 2016, the National Snow and Ice Data Center reported that the 2016 Arctic sea ice minimum tied 

2007 as the second lowest on record. This data point highlights the concerning trend of sea ice decline in 

the Arctic since the late 1970s. Reduced sea ice coverage has effects on the physical behavior of both the 

ocean below and the weather above. An Arctic with reduced sea ice extent may experience more frequent 

and more intense storms, greater wave action, and new acoustic patterns, all of which can have direct 

implications on naval operations.  

Leaders within the submarine community have expressed that this change in sea ice extent and composition 

has presented a much more dynamic navigational picture in the Arctic. Submarine captains, who 

participated in the most recent ice exercise (ICEX) in March 2016, have acknowledged this challenge to me 

first-hand, as they described the ice keel avoidance measures they used when encountering ice keels of 200 

feet in depth.  

The Navy recognizes the strategic importance of the Arctic region and the national security implications 

of an opening Arctic Ocean. Furthermore, extended access to Arctic sea routes is expected to encourage 

growth in human activity, including maritime trade, oil and gas development, fishing, and tourism. Shifting 

and reduced sea ice coverage in the Arctic Ocean continues to attract increasing interest from Arctic 

nations, including Russia, which continues to build capacity in the region, and non-Arctic nations, such as 

China, which has expressed economic and scientific interest in the region, in a perceived effort to expand its 

global reach. 

The Navy is preparing to adapt to a changing Arctic to execute our global mission. In 2009, the Navy’s 

Task Force Climate Change charter was signed by the chief of naval operations. The charter designated 

the position of oceanographer of the Navy as the director of the Navy’s Task Force Climate Change, 

and as a result the first edition of the “U.S. Arctic Roadmap” was released in 2009. A subsequent update, 

the “U.S. Navy Arctic Roadmap, 2014-2030”, included accomplishments from the first roadmap and an 

implementation plan. The roadmap outlines the Navy’s strategic objectives in the Arctic:

•	 To ensure US Arctic sovereignty and provide homeland defense

•	 To provide ready naval forces to respond to crisis and contingencies

•	 To preserve freedom of the seas

•	 To promote partnerships within the US government and with international allies and partners. 

The Arctic Roadmap implementation plan provides a path to gradually build capabilities to meet anticipated 

operational requirements. Science and technology is the underlying enabling foundation which makes this 

possible. Scientists seek to characterize the physical conditions of the Arctic to provide improved decision 

support to operations. 

This issue of Future Force addresses some of the Arctic research that is leading the way to address these 

challenges. The Office of Naval Research’s Arctic and Global Prediction program has three focus areas:

•	 Improving understanding of the physical environment and key processes in the Arctic Ocean 

•	� Investigating new technologies (e.g., sensors, platforms, navigation, and communications) that may enable 

a sustained observational capability in the challenging Arctic environment 

•	� Developing integrated ocean-ice-wave-atmosphere models for improved Arctic prediction at a variety of 

time scales.

P
h

o
to

 b
y 

M
C

2
 T

yl
e

r 
N

. T
h

o
m

p
so

n

ET2 Nate Madlem, with the Arctic Submarine Lab, stands safety watch during Ice Exercise 2016.

The need for improved forecast capability at multiple time scales was realized during the 2014 and 2016 ICEXs. The 

biannual exercise allows the Navy to assess operational readiness in the Arctic, increase experience in the region, 

advance understanding of the Arctic environment, and develop partnerships and collaborative efforts. Though both 

ICEXs benefited from National/Naval Ice Center satellite analysis and a 72-96 hour ice camp movement prediction, 

both camps had to end early because of the breakup of the ice surrounding the camps. The development of integrated 

ocean-ice-wave-atmosphere models that can predict surface conditions at multiple time scales, from the daily to the 

decadal, will assist with the preparation and planning efforts of future Arctic operations and exercises. 

The Office of Naval Research’s Arctic program is working on several beneficial research initiatives to understand, 

describe, and predict the environment to enable increased presence and safe and effective operations in the Arctic: 

•	 The “Marginal Ice Zone” departmental research initiative (FY12-16) employed a network of autonomous platforms to 

study the seasonal ice growth and retreat in the Beaufort Sea

•	 The “Sea State and Boundary Layer Physics of the Emerging Arctic Ocean” initiative (FY13-17) used a similar mix of 

autonomous platforms, moorings, and R/V Sikuliaq to study wave behavior in the presence of sea ice as well as ocean-

atmosphere heat transfers

•	 The “Stratified Ocean Dynamics in the Arctic” (FY16-20) initiative will study the impacts to the upper ocean layer, 

which may experience increased turbulence, mixing, and vertical heat transport because of reduced sea ice 

•	 The newest initiative, the “Arctic Mobile Observing System/Science” (FY17-21) will seek to develop new sensors and 

systems suited to the Arctic environment; this is expected to result in new sensors, platforms, and techniques that will 

enable the sustainment of a mobile observing capability that can enhance our scientific understanding of the physical 

Arctic Ocean environment and lead to improved predictions for this region.

The Arctic is a fascinating frontier and there is much to learn from it. As you review this issue, I challenge you to 

consider the long-term benefits of Arctic research to the Sailors and Marines of tomorrow.

Adm. Gallaudet is the oceanographer of the Navy and director, Task Force Climate Change.
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